Exploitation of phage display for the development of anti-cancer agents targeting fibroblast growth factor signaling pathways: New strategies to tackle an old challenge.
A tumor is defined as a group of cancer cells and 'surrounding' stromal bio-entities. Alongside the extracellular matrix (ECM) in the tumor microenvironment (TME), the stromal cells play key roles in cancer affliction and progression. Carcinoma-associated fibroblasts (CAFs) in the area of the tumor, whether activated or not, dictate the future of tumor cells. The CAFs and corresponding secreted growth factors (GFs), which mediate the crosstalk within the TME, can be targeted in therapies directed at the stroma. The impact of the fibroblast growth factor-fibroblast growth factor receptor (FGF-FGFR) signaling pathway in different kinds of tumors has been explored. Several tyrosine kinase inhibitors (TKIs), monoclonal antibodies (mAbs), and ligand traps targeting the formation of FGF-FGFR complex are in preclinical or early development phases. Moreover, there are numerous studies in the literature reporting the application of phage display technology for the development of peptides and proteins capable of functioning as FGF mimetics or traps, which are able to modulate FGF-related signaling pathways. In this review, prominent research in relation to phage display-assisted ligand identification for the FGF/FGFR system is discussed.